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This listing of claims will replace all prior versions of claims in the application; 



1 . (CURRENTLY A MENDED) A magnetic head, comprising- 

an antiparallel (AP) pinned layer structure having at least two pinned layers 

having magnetic moments that are self-pinned antiparallel to each other; 
and 

a tree layer structure spaced apart from the AP pinned layer structure, the free 
layer structure comprising: 
a first free layer having a magnetic moment; 

a second free layer having a magnetic moment pinned antiparallel to the 
magnetic moment of the first free layer; and 

a third free layer having a magnetic moment pinned antiparallel to the 
magnetic moment of the second free layer, 
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(CURRENTLY AMENDED) A head as recited in claim L wherein-a-fiet 
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(ORIGI NA L) A head as recited in claim 1, wherein a thickness of each of the 
free layers perpendicular to planes of the free layers is less titan about 100 A. 
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4 (ORIGINAL) A head as recited in claim I , wherein a thickness of the first free 
layer is greater than thicknesses of the second and third free layers, individually, 
the thicknesses being measured ia a direction perpendicular to a plane of the 
first free layer. 



5. (ORIGINAL) A head as recited in clai.ni 1 , further comprising hard bias layers 
positioned towards opposite track edges of the free layer structure. 

6. (ORIGINAL) A head as recited in claim 1 , wherein the second free layer is 
constructed of a material having a lower electrical conductivity than the first and 
third free layers 

? (ORIGINAL) A head as recited in claim 6, wherein second free layer includes at 
least NiFe, wherein the first and third free layers include at least CoFe. 

8. (ORIGINAL) A head as recited in claim L further comprising a Cu spacer layer 
positioned between the AP pinned layer structure and the free layer structure 

9, (ORIGINAL} A head as recited in claim l ? wherein the head f orms part of a 
GMRhead. 



10. (ORIGINAL) A head as recited in claim 1 , wherein the head forms part of a 
GPP GMR sensor. 



(CURRENTLY AMENDED) A magnetic head, comprising 

an upper aahparalle! (AP) pinned layer structure having at least two pinned 

layers having magnetic morn* m > k ; < t icd am ei to each 

other; and 
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antiparallel to each other; 
a tree layer structure positioned between the AP pinned layer structures, the free 
layer structure comprising: 
, Ui'si free < s j ha\ w > , n _tcK ik> 'io « 

a second free layer having a magnetic moment pinned armparaMei to the 
magnetic moment of the first free layer; and 

a third free layer having a magnetic moment pinned anti parallel to the 
magnetic moment of the second free layer, 

wherenuhe second fret V , • s-.- im ■ „. -Ms ^< * ha\ ng .1 lo\u-i 

12. (ORIGINAL) A head as recited in claim i 1, wherein a net magnetic moment of 
the second and third free layers is negligible. 

13. (ORIGINAL) A head as recited in claim 1 1 , wherein a thickness of each of the 
free layers perpendicular to planes of the free layers is less than about. 100 A. 

14. (ORIGINAL) A head as recited in claim 1 1, wherein a thickness of the first free 
layer is greater than thicknesses of the second and third free Savers, individually, 
the thicknesses being measured in a direction perpendicular to a plane of the 
first free layer. 

15. (ORIGINAL) A head as recited in claim 1 1 , further comprising bard bias layers 
positioned towards opposite track edges of the free layer structure. 

1 6. (CURRENT!, Y AMENDED) A head as red ted in cl ai m 1 1 , wherekvthoseeond 
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17. (CURRENTLY AMENDED) A head as recited in claim 44 ! I therein the 
second free laye includes st Nil ein th« - it d free layers 

include at least Cafe. 

! 8. (ORIGINAL) A bead as recited m claim 1 1 , further comprising Cu spacer Layers 
positioned between the AP pinned layer structures and the free layer structure. 

19. (ORIGINAL) A head as recited in claim 1 L wherein the head forms part of a 
OMR head. 

20. (ORIGINAL) A head as recited in claim 1 1 , wherein the head forms part of a 
CPP OMR sensor. 

2 1 . (ORIGINAL) A magnetic storage system, comprising; 
magnetic media; 

at least one head for reading from and writing to the magnetic media, each head 
having; 

a sensor having the structure recited in claim I; 
a write element coupled to the sensor; 
a slider for supporting the head, and 

a control unit coupled to the head tor controlling operation of the head 

22. (ORHd\ \! > \ nugnetn M^u;^.- -a stem u^op'^nm 
magnetic media; 

at least one head for reading from and writing to the magnetic media, each head 
having; 

a sensor having the structure recited in claim 11; 
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a write element, coupled to the sensor; 
a slider for supporting the head; and 

a control unit coupled to the head for controlling operation of the head, 
(NEW) A magnetic head, comprising 

an antiparallel CAP) pinned layer structure having at least two pinned layers 

having magnetic moments that are self-pinned antiparallel to each other; 
and 

a free layer structure spaced apart from the AP pinned layer structure, the free 
layer structure comprising, 
a first free layer having a magnetic moment; 

a second free layer Slaving a magnetic moment pinned antiparallel to the 

magnetic moment of the first free layer; and 
a third free layer having a magnetic moment pinned antiparallel to the 

magnetic moment of the second free layer, 
wherein a thickness of the first free layer is greater than thicknesses of 

the second and third tree layers, individually, the thicknesses 

being measured in a direction perpendicular to a plane of the first 

free layer. 
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